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These appliances are 
admitted by all author- 
ities to be the best in 
the market. Used to- 
gether they form the 
simplest, cheapest, and 
| only perfectly safe san- 
itary system now 

known. 
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THE **SANITAS” WASH-BAS 


THE “‘SANITAS” WATER-CLOSET. 


INS AND TRAPS, 


Set in Tile-work 











“SANITAS” 
OPENED. 


The Sanitas Trap, whether 


TRAP 


vented or unvented, has 
shown itself when properly 
set to be capable of resisting 
indefinitely, siphonage, back- 
pressure, and all other ad- 
verse influences met with in 


plumbing. 
The “Sanitas” Basin 
flushes’ out the pipes and 


keeps them clean. 








THE * SANITAS * WASH-BASIN. 
(“ SANITAS"® BATH-TUB and PANTRY-SINK on same principle as Basin.) 





THE “SANITAS” MANUFACTURING CO., BOSTON, MASS. 





T. H. DUGGAN, ; 


BOSTON, MASS. 


141 Dartmouth Street, 
TELEPHONE, 4165. 


Will execute anywhere, in first-class 
manner, small or large contracts for 


PLUMBING 
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so much discussed in this country during the winter, seems 

to have begun after a conside rable interval to agitate also 
our friends across the water. In 1840, a number of French 
architects applied to the Government for the passage of a law 
subjecting architects to an examination similar to that which 
physicians were obliged to undergo, and prohibiting persons 
who had not passed satisfactorily such an examination from 
practising the art of construction, at the risk of the public, and 
of those persons who might have been induced to confide work 
to their incapable hands. This application, which was opposed 
by some of the most distinguished architects of the time, was 
twice rejected by the Government, with the reply, so character- 
istic of the French, with whom the name of art has something 
sacred, that an architect, although in one sense a man of science, 
whose technical attainments could be measured by a given 
standard, was also an artist, whose imagination should not be 
hampe red by the necessity of conforming his ideas to those of a 
jury of men who would be likely to see little that was good in 
anything outside of their own range of sympathies. Persons 
familiar with the subject could easily see that the greatest and 
most original of artists, those whose lives have marked 
chapters in the history of art, would rarely have been able, at 
the commencement of their career, to obtain the approbation of 
those brought up in the prevailing school, and eccentric candi- 
dates, such as Michael Angelo, Raphael or Rubens among the 
sculptors and painters, or Labrouste among the architects, or 
Handel, who shocked the dilettanti of his time by his neglect 
of the rules of harmony, among the musicians, would, if the 
consent of their professional rivals had been necessary to their 
admission to practice, have been forced to abandon the career 
by which they made themselves and their country famous ; and 
as the French are the last pe ny o be willing to deprive them- 
selves of anything either new or beautiful, the whole subject 
of licensing ‘either architects or any other sort of artists was 


| TIPHE gu question of the licensing of architects, which has been 


soon put aside. 

ORTY years later, however, it was again taken up, partic- 
ularly in the professional societies, where, as seems to 
be the case all over the world except in Germany, which 

virtually possesses a strict license law, the necessity for doing 
something to protect architects from the competition of igno- 
rant and “dishonest pretenders began to be apparent ; and i 

1884 the matter was referred for consideration by the Con. 
gress of French Architects to certs 1in members, among whom 
was M. César Daly. This good and wise man prepared a 

discourse on the subject, which was read at the next Congress, 
held at Nice in 1885, and portions of which are again quoted 





in La Semaine des Constructeurs. In this discourse M. Daly 
pointed out that an architect must be considered, as M. Ruprich- 
Robert cleve rly says, to be an artist lined with a scientific man, 
To make the combination fit for use the lining must be good. 
and it is quite possible to try and certify its quality, without 
criticising the color, texture or fashion of the exterior material. 
and this is what M. Daly thought should be done, testing the 
science and practical knowledge of the candidate, but avoiding 
absolutely everything relating to taste or skill in de ‘sign. The 
Congress acceded comple te ‘ly to these views, and a resolution 
was passed, to the effect that the Government should be re- 
quested to require from all persons wishing to prac ‘tice archi- 
tecture a diploma, relating exclusively to their scientific, tech- 
nical and administrative attainments, granting, however, a 
diploma without examination to architects who had been en- 
gaged in ‘saree before the passage of the law. So far, as we 
believe, the Government has not acted upon the petition, and 
Minnesota or Ohio m: uy yet be the first among civilized com- 
munities to try the experiment in this form. 


EAVY snow-storms, although by no means unusual in Bos- 
ton, seem as yet to have made little impre ‘ssion upon the 
minds of the builders and engineers of that city, and ne arly 
every severe storm, notwithsts nding the rather unple asant ac- 
tivity which the real-estate owners showi in shovelling the snow 
off the roofs of their buildings onto the sidewalks below, is fol- 
lowed by a collapse of some sort. The last storm, although only 
about a foot of snow fell, proved too much for the roof of a 
large rolling-mill in South Boston, which fell, with three or four 
hundred tons of snow, onto the machinery below, carrying with it 
the upper portion of the walls. The roof was of a singular 
pattern, once rather fashionable in Boston, consisting of por- 
tions of two parallel cylinders, about five hundred feet long and 
seventy feet wide. The long valley between such cylindrical 
surfaces is admirably calculated for catching and retaining 
snow, and, as was shown by the collapse of a similar roof, which 
took place a few weeks ago in the same city, the curved upper 
chord, unless counter- braced with a care rarely found in the 
design of roofs, is not so well adapted for resisting an unequal 
loading as one of simpler form; and the effect of the weight of 
the snow, which was drifted by the wind into the longitudinal 
valley until it was completely filled, was sufficient to distort the 
trusses to the breaking point. Fortunately, no one was in the 
building at the time, but the loss by the destruction of the roof 
and of the valuable machinery upon which it fell will be heavy. 
s VERY kind professional friend of ours, in speaking of the 

case of disputed charges to which we referred lately, re- 

marks that architects would find it very much to their ad- 
vantage to keep printed schedules of charges, to be put in the 
hands of their clients as early as possible, one of the clauses in 
which should mention that plans and specifications were ex- 
pected to be paid for, whether carried out or not. This gentle- 
man, who has a schedule including such an expression printed 
on the last page of his office note-paper, says that he has found 
it of great use in a case which he was compelled to bring into 
court, and most architects of experience will add their testi- 
mony to similar effect. There are various ways of conveying 
the information contained in the schedule in such a way that 
one’s clients can be sure of becoming acquainted with the terms 
offered them, without disturbance to the friendly and confiden- 
tial relations which architects wish to maintain with those to 
whom they render service. One of the best forms that we 
have seen is that adopted by a certain professional firm, in 
which the schedule of terms, in a condensed form, and in small 
type, stands at the head of every sheet of office note-paper. It 
would be hard for any one who had ever received a letter writ- 
ten on such paper to prove, to the satisfaction of a jury, that he 
had never read the heading, ‘yet the schedule matter, which is 
printed in brown ink, is so smal] and so neatly arranged as to 
form little more than an unobtrusive ornament at the top of the 
sheet. Several other architects whom we know have their price- 
list printed on the back of their business cards, one of which 
they enclose to every new client, and many more, who do not 
have much occasion for cards, use printed slips of paper in the 
same way. Any of these devices will answer, and‘one ‘of them 
should certainly be adopted by every prudent architect. 
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[' is pleasant to find one’s work praised by others, and Amer- 
ican architects will be pleased to read what the Bautech- 

nische Zeitschrift of Berlin has to say about their ways of 
designing country houses, in its issue of January 15. The 
Zeitschrift reproduces an illustration of one of these mansions, 
from Carpentry and Building, and introduces its remarks by 
saying that the conviction is becoming more and more general 
abroad that the country houses of America merit, in a high de- 
gree, the attentive study of European architects. In design, 
as it says, without exhibiting any effort after what is known as 
the higher architecture, they possess an air of independence 
and comfort, together with an evident adaptation to the vary- 
ing tastes and requirements of their inhabitants, which excite 
interest and pleasure, particularly in persons who have become 
tired of the stately, but often deceitful symmetry of Continen- 
tal city fronts. Partly, as it thinks, through the evident en- 
deavor to suit the building to the habits of the owner and his 
family, and partly through the simplicity with which the neces- 
sity for economy has taught us to use materials, the American 
country houses possess a picturesque charm which is wholly 
their own, and which can be traced neither to the broad, un- 
broken roofs which economy teaches us to use, nor to the com- 
pact but varied plan, or the clever devices for utilizing mate- 
rials and space, but is a product of all these combined. In 
regard to practical details of arrangement and construction, the 
Zeitschrift finds as much to praise in the work of American 
architects as in their composition of lines and surfaces. The 
planning of the rooms, the ample provision of closets, the suc- 
cessful avoidance of vacant and useless corners, all seem to it 
to show a care and skill on the part of our architects as re- 
markable as the thoughtfulness which leads us to provide roof- 
plans, a thing apparently unknown in Europe, for the guidance 
of the framers and skylight-makers ; and it is still more pleased, 
if possible, with such matters as the double-hung windows and 
the sliding-door mechanism, which are so familiar to us that 
there is something surprising in the idea that any one should 
find in them anything new or praiseworthy. 


VY VHE annual account of theatre fires, for the year 1886, has 
“}° been published in Germany, and is reproduced in the 

Wiener Bauindustrie Zeitung. In all, only eight theatres 
were totally destroyed during the vear. One of these was in 
Derby, England, where an explosion of gas behind the scenes 
set fire to the building, and one actor and two workmen were 
unable to escape in time to save their lives. The second was 
at Bochum, in Germany, where a disused theatre was destroyed ; 
and the third at Ravenna, where fire caught in a dwelling- 
house attached to the theatre known as the Teatro dei Filodra- 
matici, and was communicated to the auditorium so quickly that 
one woman was suffocated. The fourth was in Madrid, the 
fifth in Orleansville in Algiers, and White’s Theatre in Detroit 
furnished the sixth, none of these fires causing loss of life. The 
seventh was in Lemberg, where a fire in the cellar of the thea- 
tre was extinguished before it could spread further; and the 
last was in India, where the theatre of Tinnevelly was de- 
stroyed, with a loss of about a hundred lives. As compared 
with 1885, the year shows no improvement, the number of fires 
having been the same, and the loss of life not very different ; 
but either of these years was better than 1884, and since 1882, 
when twenty-five theatres were burned, there has been a very 
great improvement, due partly, as it would seem, to the stricter 
rules in regard to construction which are now enforced, and 
partly to the increased care which public opinion has demanded 
since the dreadful catastrophes at Brooklyn and Vienna. 


N its capacity as official gazette of the Exhibition of 1889, 

Le Génie Civil. gives many interesting indications of the 

character of the future exhibits. Among other things, an 
historical exhibit of methods of artificial lighting is to be pre- 
pared, showing the progress of this great modern art from the 
rush-light and the pine-knot torch to the first-class electric light- 
house lanterns of the present day. The buildings and grounds 
of the Exposition itself will furnish a striking example of the 
present state of the science of illumination at its height. It is 
decided that the main exhibition building, including the whole 
of the Champ de Mars, shall be fully lighted every night, 
leaving the palace of the Trocadero to be illuminated only by 
lines of exterior gas-jets, as a pretty object to close the per- 
spective view across the river. So far as the buildings them- 
selves are cencerned, everything is already being pushed to the 





utmost. The enormous structures of the Champ de Mars, with 
their roofs of two hundred and fifty feet span, are to be 
ready for beginning the setting of the glass roofing on the first 
day of next July, and in a few days the seed will be sown, in 
a reserved portion of the Pare aux Princes, which is to furnish 
turf for the “ pelouses” of the Champ de Mars and the Tro- 
cadéro garden. Hitherto, the grass intended to beautify the 
grounds about exhibition-buildings has usually been either a 
scanty vegetation, raised on the spot from seeds sown a few 
weeks before, or a fictitious turf, produced by Mr. Olmsted’s 
clever device of sowing rye and keeping it closely mown; but 
the Paris grass of 1889 will be cultivated by itself for two 
years, until it has formed a close, well-rooted sod, and will then 
be stripped off and transferred bodily to the place intended to 
receive it 





OME singular railway accidents have occurred recently 

through the effect of wind, the pressure of which does not 

seem to be taken into account by the designers of cars. 
Not long ago a passenger-train in Colorado was almost entirely 
blown off the track — four cars, if we recollect rightly, two of 
which were of the very heavy Pullman pattern, having been 
overturned. Fortunately, the accident happened in a place 
where the cars had not far to fall, and no lives were lost, but 
the train had just passed over a viaduct across a narrow valley, 
in the very situation where the strongest gusts might be ex- 
pected, and where they would have precipitated the train some 
sixty feet to the rocks at the bottom of the ravine. In Russia, 
a few days later, a similar accident happened to a freight 
train, which had just started out of the station. It had pro- 
ceeded only a few rods, and had not reached its full speed, 
when a gust overturned several cars in the middle of the train, 
twisting off the couplings, and throwing them entirely off the 
track, while the engine and the rear cars remained in place. 
The overturned cars were empty, and very light, but they pre- 
sented a small surface to the wind, and it was calculated that a 
velocity of one hundred and twenty miles an hour would barely 
have blown them over if they had been uncoupled, and a con- 
siderable additional force must have been required to break off 
the heavy links which connected them to the rest of the train. 
It is not very difficult either to calculate the resistance which 
a passenger-car, at least, would present to the overturning 
effort of wind of the maximum recorded velocity, or to design 
it in such a way that the resistance would exceed the overturn- 
ing foree, with a considerable factor-of-safety ; and railway com- 
panies ought to be held strictly responsible for any negligence 
of their officials or professional advisers in allowing the use of 
ears with which such occurrences would be possible. 





yERHAPS some of our readers do a little decoration as 
P amateurs, or know some professional decorators or orna- 
mental painters who would be glad of the useful hints to 

be derived from the Japanese drawing-pen, which we find de- 
scribed and figured by M. Guérineau in La Semaine des Con- 
structeurs. Every one knows that the Japanese use the brush 
where we use the pen, and their drawing-pen is really a draw- 
ing-brush, so arranged as to give a straight, even line with the 
smallest possible trouble. For this purpose a half tube of 
sheet-brass is provided, of the proper diameter for receiving 
the handle of the brush, which, for this purpose, is made cyl- 
indrical, instead of being tapered. To prevent the lower por- 
tion of the half tube from being in the way of the brush, a 
little offset is made in it, and the lowest portion is flattened 
and cut in a line oblique to the axis of the tube, and the upper 
end is flattened and cut in the same way, but without an offset. 
To use the tool in drawing a line a straight-edge is put on the 
paper, or other surface, and held in place with one hand, while 
the other draws the half-tube, and the brush in it, along the 
straight-edge. The handle of the brush is held in the half- 
tube with the fingers, which slide it upward or downward, so as 
to make a fine or coarse line, or lift the brush off the paper, at 
pleasure. Although the apparatus is so simple, it gives a per- 
fection of line, and a rapidity of execution, far superior to any 
thing which can be obtained by our process of dragging a long 
striping-brush slowly over a line made with a blackened string ; 
and it would not be difficult to utilize it for drawing circles and 
spirals, of a kind which the striping-brush cannot pretend to 
execute. In drawing on paper, the oblique point formed by 


the handle of the brush-holder is used for making those in- 
dented guide-lines which play so large a part in Japanese work. 
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THE WATER-SUPPLY OF BUILDINGS. ! LI. 
FIGURE 2 represents 


. the usual so-called 
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———————— ao * Indirect ” system ot 


ea 


cold water supply-piping. 


i 
peed 

















not to be recommended on 
account of the injurious action produced by many kinds of 


water on the metal. Tron, properly protected from rust, forms | 


an excellent material for tanks. Either wrought or cast iron 
may be used in plates, and put together with strong rivets or 
bolts. 
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The tank is supplied by the rising main through a strong ball- | 


cock. An overflow-pipe must, of course, be provided wherever 
ball-cocks are used, since these are always liable to leak as soon 
as their washers become worn. It is no uncommon practice to 
trap this overflow-pipe with a deep-seal trap, and then discharge 
it into the nearest soil or waste pipe. It is difficult to under- 
stand how plumbers, who pride themselves so much upon their 
practical training, can fall into so gross an error as this. ‘The 
water in the trap is likely to evaporate long before a leakage 
in the ball-cock occurs, and an open avenue Is established to 
conduct soil-pipe air into the house, and impregnate the water 
in the tank. The overflow-pipe should discharge into the near- 
est sink or other plumbing fixture in full view, where a leakage 





stop-cock as an extra precaution or convenience when it is de- 
sired to cut off the supply at this point, as for instance in re- 
pairing the ball-cock. 

A great deal of this work, however, can be avoided as an 
unnecessary complication. It would be much better to con- 
struct the tank as shown in Ficure 3, omitting the stop-cock on 

the rising main, and the 
valve, air-pipe and strainer, 





Se = < elon) on the talling main, and 
((N . | simply building a perfora- 
\ £- | == 4 —— === i re 
ike f . 3 = ted sheet-copper partition 

| | = i P 
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the partition. Floating 
matters are arrested by the 
upper part of the partition, which thus fulfils the office of the 


nN 
w 


; strainer. It has, moreover, the great advantage over the latter of 


being permanently eflicient, since its action cannot be destroyed 


| by clogging. It would not be sufficient to substitute for the par- 


| tition a simple prolongation of the mouth of the falling main a 


may be discovered as soon as it occurs, To provide a conven- | 


ient means of removing the sediment which invariably falls to 
the bottom of the tank to a greater or less extent according to 
the quality of the water, the overflow-pipe is constructed in the 
form of a stand-pipe, which when lifted from its seat allows the 
entire contents of the tank to escape. 

The down-pipe or * falling” main is often provided with a valve 
or stop-cock with an air-tube at the top as shown, in order to 
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permit of its emptying without exhausting the water in the 
tank. In this case a strainer is frequently used over its mouth 
to protect the pipe and faucets from obstruction. To complete 
the equipment, the rising main is sometimes provided with a 


1Continued from No. 583, page 100, 


few inches above the bottom of the tank, because the disturb- 
ance of the surrounding water when the falling main was in 
rapid use, as for water-closet flushing, would stir up the sedi- 
ment and wash it into the pipe. 

It is sometimes argued that the valve over the falling main 
is needed to prevent the waste of the tank-water when it is de- 
sired to empty this pipe. 

This is, however, a great mistake. It is rarely necessary to 
empty the falling main, and certainly never more frequently 
than is desirable for an eflicient flushing of the main soil and 
drain pipes. These should be periodically thoroughly flushed 
by a sudden discharge through them of the entire contents of 
the tank, and means should be provided for elle cting this dis- 
charge in such a manner as to fill the soil and drain pipes as 
rie arly as possible ‘“*full-bore.” It must be remembered that we 
are not speaking of a storage reservoir, which we shall touch 
upon hereafter, but of the house-tank constructed to contain 


only enough water to supply the daily wants of the household. 


Partly for the purpose of permitting of this thorough periodical 
flushing, we construct our falling main of pipe of large calibre, 
not less than two inches in diameter, and see that all the fau- 


| cets and valves connected with it, as well as the tank overflow- 


pipe (also made of large calibre, and discharging into a fixture 


| with a large outlet) are opened simultaneously so that the 





tanks shall be emptied as rapidly as possible into the main 
waste-pipes. 
A stop-cock may be placed in the falling main, just above its 


| connection with the kitchen boiler, so that this may be discon- 


nected in case of needed repairs without interrupting the water- 
closet supply. The sediment in the bottom of the tank should 
then be swept into the overflow-pipe and the whole tank thor- 
oughly scoured out. If a cover be provided for the tank as it 
should be, and as shown in our drawing, and the cleansing be 
attended to once or twice a year, the water will be clean 
enough for all domestic purposes, even including cooking and 
drinking. ‘The water taken direct from the rising main will 
generally be cooler than that taken from the tank, and for this 


| reason it is well to supply one cold-water faucet on each floor or 


in each toilet-room from the former, for drinking purposes. 


To permit of easy cleansing, the tank should be located in 


| such a place that it will always be convenient of access, and to 
| ensure it against freezing, a warm place should be selected. 


The shut-off cock at the tank on the supply-pipe is unneces- 
sary, because we have the ball-cock itself, which can be tempo- 
rarily closed by propping up the float. The main shut-off, also 
in the basement, serves the same purpose when the pipes are to 
be left in disuse for a long time. 

Let us now follow the falling main and its branches, as they 
descend through the house. Figure 2, already referred to, 
represents the ordinary method of running these pipes. The 
rising main supplies direct only the cold-water faucets of the 
kitchen and pantry sinks, the main tank, and perhaps the laun- 


drv trays. a faucet in each toilet-room for drinking-water, and 
such fixtures as are much more conveniently accommod ited by 
it than by the falling main, and as would not be seriously 


| affected by a heayy direct pressure when this occurs, or by 
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sudden change s in the pressure, or by a temporary suspension 
of the water-supply altogether. The remaining fixtures, as 
well as the boiler, are supplied by the falling main. We see 
here the usual special water-closet cistern for each water-closet 


used. 
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Figure 4 shows a simpler and safer method of piping the 
same fixtures. ‘The falling main is constructed of two-inch 
wrought-iron gas-pipe, protected by the Bower-Barff rustless 


process. The plumber can obtain of the manufacturers an 


assortment of the pipe in standard lengths of an even number 


of feet, to avoid cutting, five and ten feet long, with 


shorter pie ces, two, one, three-fourths, one-half and one-fourth 
feet long tor making special connections, all threaded, and 
treated after threading with the rustless coating, 


say ol 


g together with 
a regular outfit of elbows, tees, and couplings of the usual and 
necessary kinds, similarly treated by the manufacturers, and all 


ready to be put up rapidly, cold, by the plumber, without other 


tools than ordinary gas-fitters’ tongs. 

This method of water-closet supply has all the advantages 
combined of the special cistern supply and of the “direct” 
It has the unvarying pressure of the former 
and the simplicity of the latter, without the objections of either. 
The pressure at dny one closet is always the same, and the 
quantity of water delivered at all may be made equal by the 


supply systems. 


use of simple diaphragms at the water-closet couplings. In 
this way the same size and kind of valve is made to serve at 
ear h and every closet in the house. The valves are re ndered 
St lf-closing by the construction and operation of their levers, 
so that no more than a certain regulated quantity of water will 
be used at any flush. 

Thus we find that the “tank supply” becomes more econom- 
ical, as well as better than the “direct supply ” system. 
P. Putnam. 

[To be continued. 

A Caicaco Birt ror CLEANING AND Painting a Watt. — The 
} yield Republican says that ‘‘a smart bit of practical politics was 
the assignment to the book-keeper of ‘Mike’ McDonald, Chicago’s 
boss gambler, of a contract to clean and paint the stone walls of the 
court-house at the rate of thirty cents a foot, or SY8,000 for the 
whole job. The contract was so manipulated as to give five prices for 


Ss 


some 


what was only two processes, thus: for ‘removing incrustations,’ 
seven cents; for ’ restoring the stone to a smooth surface,’ ‘ arrest- 
ing progress of decay,’ ‘hardening and preserving the stone,’ and 
‘closing the pores and water-proofing,’ five and three-fourth cents 
each. What was done was to go over the building with fine wire 


brushes and then apply a white lead paint, adulterated with zinc whit 
blue clay and powdered limestone.” 


UTILIZATION OF TOWN SEWAGE BY IRRIGATION.!?—I. 


‘ LLOW me to 
thank the 
/ Council for 


having given me 
this opportunity of 
stating the case of 
sewage - irrigation, 
in accordance with 
my request. I made 
that request imme- 
diately after I had 





read Dr. Tidy’s 
paper upon the 
treatment of sew- 


Having read the abstract, I considered it a veiled attack upon 


age. 
the principle of sewage-irrigation, which required a specific reply. 
When I read the paper upon which the abstract was founded, I could 


only wonder still more at the reasons for attacking the principle I ad- 
vocate in the terms which are set forth by Dr. ‘Tidy. My paper is, 
therefore, an answer to the charges against sewage-irrigation which 
are contained in that paper and report. 

It is not my intention to analyze the figures submitted by Dr. Tidy 
in his very exhaustive paper. I value it very highly, and if it had 
not contained the decided onslaught that he makes against irriga- 
tion, I should have only had praise and thanks for his work; indeed, 
I shall quote it in this paper, and use his facts in support of the prin- 
ciple which I advocate. It is of supreme importance to the interests 
of our nation at this particular juncture. 1 take Dr. Tidy’s own fig- 
ures in connection with those facts, and the estimated value which he 
places upon London or town sewage of 13/. per ton, which is, in the 
aggregate, a higher value than I have been accustomed to assess it. 
He says: “I think youmay take it that 8s. or 9s. is more nearly the ac- 
tual result than any other figure that I [ Dr. Tidy] can arrive at.” He 
is of opinion also, most decidedly, that the chief manurial value of sew- 
age is in the urine, which he places at “from 6s. 8d. to 7s. 6d. per 
year for each adult.” I am content to take his estimate of the value 
of both solid and liquids, though in my reckoning I have only take 
it as equal to the manurial value of one sheep —that has been put at 
5s. by eminent agriculturists, who drew their inferences from actua 
practice. I am content to take it as a figure easily reckoned. ‘That 
sum is capable of being obtained from ordinary town sewage, if sci- 
entific supervision is practised upon a sewage-farm ; that is, a return 
of £25,000 a year is capable of realization from the sewage of 100,- 
when properly applied. On this low calculation, at least 
£5,000,000 a year is lost to the nation by present customs. Let 
however, guard myself at once from misunderstanding. I do not as- 
that £25,000 a year is the profit which is to be realized, any 
more than a farmer, when he states that he has obtained ten or twelve 
bushels of wheat to the acre, means that such a result is all profit. 
This is the 
have 


ooo people 


me, 
sert 
rock upon which sewage chemists and sewage doctors 


they have assumed the result to be profit to 
There may be no actual profit 


been Wrec Ke d 
the operator. It is no such thing. 
to the farmer upon the whole working of the farm, if he has to pay 
an exorbitant rent for it, and high wages to his servants. But there 
is another side to the question. If he grows so much produce trom 
the land, the production of the food must be a benefit to the country, 
though it may not direc tly profit the individual. If £25,000 worth of 
produce is raised from a given area, which under other kind of culti- 
vation only raise £5,000, or at most £10,000 of produce, it must be a 
to the State. That is my point. Let me put the 
case broadly to start with. An acre of ordinary land, under ordi- 
nary cultivation, may show £10 as the result of fair farming. If ar- 
tificial or other manures have been used upon the land, the cost of 
such applic ation must be deducted from the total value of produce, 
as being caused by outside influences. A thousand acres may show 
at the outside £10,000, as the annual outcome of farming in ordinary 
and average country places. Nowadays, farmers have to be con- 
tent with a lower figure than that. I contend that 1,000 acres under 
proper sewage farming will have no difficulty in showing a return of 
£25,000, if it be managed upon correct principles as a sewage-farm, 
and the country is enriched in consequence to that extent, though 
the municipality utilizing the sewage may not get any actual profit 
upon the transaction, because other charges swallow up the proceeds. 

It was my privilege to take part in a Conference upon the sewage 
of towns, which was held in Leamington on the 25th and 26th Octo- 
ber, in the year 1866, under the presidency of Lord Leigh. At the 
end of the reading of paper and discussions, lasting two days, a reso- 


manifest advantage 


lution was carried unanimously, to the following effect: 

“ That this Conference is of opinion that the system of irrigation, 
when carried out in a scientific manner, removes the difficulty which 
arises from the present noxious plan of polluting the rivers of Eng- 
land, but that there are circumstances in which other systems may be 
applicable, and that this Congress considers that no system can be 
laid down which shall be suited to all towns.” 

I had the privilege of moving the first half of the resolution, which 
was accepted by the larger portion of the meeting, but then, as now, 
there were chemists, patentees, and would-be company formers, who, 
whilst unable to resist the evidence afforded at that time, in favor of 


1A paper read before the Society of Arts by Alfred Carpenter, M. D., M. R. C. 
yn, and published in the Journal of the Society of Arts. 
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broad irrigation, were n » turned from their own views, and | 
accepted the second part asa rider to the first, for the purpose of 
securing a unanimous adoption by the assembly. 

A further experience of twenty years, partly in superintending a 
large sewage-farm, more lately in watching the work of others, has 
satisfied me that the experience which had been eained in 1866, has 
been fully borne out by more recent operations. My paper at that 
Conference was styled, “ The Successes and Failures of the Croydon 
Local Board.” I did not then, as I do not now, fail to recognize the 
enormous difficulties under which the subject of sewage utilization is 
placed, because it is so intimately connected with the liberty of the 
subject, with popular fallacies, and with local self-government. A 
benevolent despotism, or an autocrat with complete, personal and Im- 
perial power, would have settled this question long ago, to the mani 
fest advantage of this kingdom as a nation, especially to the great 
advantage of the meat and milk consumer, and to the taxpayers in 
general, however much it might have apparently added to the indebt- 
edness of the individual locality. It does not follow that a people is 
made poorer by such an indebtedness. The money paid by France 
to Germany, after the last Franco-German war, was thought to be a 
tremendous weight upon the shoulders of the French nation. It is 
now a source of wealth to the latter people, and assists them to bear 
the taxation imposed in consequence of it almost with impunity. So 
also the loans raised in localities like Croydon, which will be paid off 
in fifty years from its foundation, will then leave a magnificent estate 
to the ratepayers, which will assist to materially mitigate the inci- 
dence of local rating in our particular l wality, and the b rough, as 
well as the country, will be correspondingly enriched by the transac- 
tion. 

Iam not going to say a single word against any of the rivals of 
broad irrigation. I am quite as ready to accept the rider to the 
Leamington resolution as | was twenty years ago, but I am still more 
satisfied than I was then that there are few towns in which broad ir- 
rigation, is not applicable, and that the plan adopted by towns on 
tidal rivers and seaboards, in turning their sewage into the sea, is 
unjustifiable, is unpatriotic, is selfish, and contrary to correct princi 
ples of political economy. It ought, in consequence, to be strictly 
prohibited by Parliament as an addition to that Act, which is now 
beginning to cause to cease the pollution of the rivers by inland 
towns. 

I will now return to Dr. Tidy’s paper, and taking his framework 
as my skeleton, I will deal with the fallacies contained in it in my 
remarks upon the general subject. He acknowledges that commis- 
sion after commission has been issued for the purpose of inquiring 
into the “Sewage of Towns.” Select committees have also been 


held, and in most, if not in all cases, reports were made by men emi 
nent as chemists, as engineers, and as agriculturists, distinctly in favor 
of irrigation for the purpose of dealing with town sewage, and numer- 
ous committees of the Houses of Parliament have reported in its 
favor. 

Dr. Tidy divides his subjects into four heads: 

1. The method of applying sewage to land. 

2. The soil best suited for irrigation. 

3. The crops most suitable for a sewace-farm. 

4. The value of the crops so grown. 

1. The method of applying sewage to land is, to my mind, of the 
greatest importance. Dr. Tidy scarcely touches upon this part of 
his subject, and in avoiding its consideration, leaves his foundation 
insecure. If sewage arrives stinking, if it comes into the carriers like 
a mixture of ink or dark coffee, and full of floating particles of con- 
fervoid growth, the local authority is in fault. The solids in the sew- 
age are of very little value. Dr. Tidy puts them at about 1s. 2d. per 
head per year. That may be their value, perhaps it is rather greater 
than that sum, if the fecal evacuations are brought on to the farm in 
a fresh state; but if twenty-four hours are allowed to elapse in warm 
weather, or forty-eight in cold seasons. before the solid reaches the 
soil, it is worth less than nothing, for it has, assisted by the bacterial 
life which it contains, robbed the sewage of a large portion of its fer- 
tilizing power. A sewage-farm, to be pecuniarily successful, must 
have the sewage delivered in a fresh state, before any kind of fecal 
fermentation has been established, before the so-called sewage weed 
shows itself in the running sewage, and before any sooty kind of 
matter has blackened the liquid. Sewage leavened with this matter, 
which has been three or four days in some enormous culvert, or some 
defective sewer, rapidly depreciates in value, just as a piece of the 
vinegar plant put into the brewer's sweet-wort and allowed to remain 
for a few hours will effectually prevent his obtaining the alcohol 
which he expected from his vat. The sine qua non of successful 
sewage-farming is, therefore, that the sewage be delivered fresh upon 
the land to which it is sent; this involves a correct form of sewer in 
the locality which furnishes the sewage. 

Secondly, it must be delivered on an intermittent plain. ‘To irri- 
gate a field of forty acres with sewage for several days in succession, 
to allow the sewage to flood the land, and remain above the soil, so 
that all air is removed from the soil, for sometimes a week, or even, 
as I have seen it, for nearly a month at a time, is certain to lead to 
financial failure, and to seriously diminish the power of the soil to deal 
with the fertilizing matter contained in the sewage. Sewage does not 
contain free oxygen. <A river into which crude sewage is discharged 
will lose all evidence of oxygen in its gases, if the volume of the sewage 
is equal to, say, one-fourth that of the river water. So that when that 
stage is reached, the fish die for want of air. So also wi hout oxygen 


| changes cannot go on without oxygen; and if car 


in the subsoil of the farm utilization of sewage cannot go on, for the 


combinations which are required for the continuance of plant growth 
I 
‘ It is true that the 
} t 


ecompose the carbonic acid, and of the 


render oxygen as necessary as it is to animal lif 








function of the pl int is to ¢ 
nitrogenous juices in the sewage into simpler elements, yet such 
bonic a id is too 
abundant in the subsoil, and oxygen is altogether absent, the vegeta- 
ble growth is more likely to be damaged than hi Iped, the oxygen set 
free is not discharged into the subsoil, but in the air above the 
ground. Sewage must be mixed with oxygen obtained from the at- 
mosphere ; as a consequence, therefore, it is most important that sew- 
wre application should not be for more than twelve hours at a time in 
warm seasons, and twenty-four or thirty-six in the colder parts of 
the vear. This sewage must pass over the surface of the soil, and 
not sink into it more than twelve or eighteen inches deep. 

The carriers should not be too wide apart, neither should they be 
more than three to six or eight inches deep, in their final distribution 
upon the land; any kind of moveable troughs of wood, sheet-iron, or 
any other material, are quite out of place, except for the purpose of 
carrying sewage over a short valley, or over other carriers which may 
happen to be at the lower level. The carriers should be simple 
trenches in the ground, the bottom of the trench being slightly above 
the level of the soil, so that the sewage after passing into the carrier 
should well over on either side, and run down to the pick-up carrier, 
which should he parallel to the delivery earrier, but not in el se 
proximity ; thus the carrier delivering the sewage will cease one-half 
or two-thirds of the way down, and the pick-up carrier will com- 
mence at the middle, and go on to the bottom of the field, delivering 
INLO & 


deeper cutting in the subsoil at the lower end. The passage 
of the sewage must be superintended by the waterman, who must 
watch the delivery, and by stop-boards judiciously placed, keep the 
sewage spread equally over the soil, and at the end of twelve or 
twenty-four hours take it off that particular field and place it on 
The first field should be so levelled that it must be com- 
pletely free from evidence of sewage upon its surface six hours after 
the water has been taken off. he water should run away by the 
lower pick-up carrier, and fresh air will then enter the interstices of 
the soil as the water drains off from the field. It is altogther a mis- 
take to insist upon under-drainage, unless in special portions, in which 
the water cannot otherwise be cleared away, or where, from narrow- 
ness of area, it is requisite to supplement the farm by intermittent 
downward filtration. It will be found from practice that a well- 
irrigated land must and will clear itself in the way I have indicated, if 
the result is to be satisfactory, and no results from other lands ought 


ano her. 


to be taken count of. 

I have seen a considerable number of farms laid out in a mistaken 
manner to begin with. The carriers delivering the sewage have only 
emptied themselves of half, or even of only one-third their contents, 
keeping the lower half, or two-thirds of the carrier, full of sewage in 
a stagnant state, losing its fertilizing value, and assisting in develop- 
ing a stink, in positions in which such a thing should be impossible. 
It is much worse in those carriers which have concrete bottoms, be- 
Main carriers 
should in all eases deliver the sewage on to the field from the lowest 
part of the semi-cy linder, so that no stagnation should be possible in 
the carrier itself. It is simply a question of levelling and first outlay. 
The delivery carrier on the field should allow of soakage in the soil, 
the main carriers should not. The pick-up carriers will be found, in 
the course of time, to allow of percolation through their sides, whilst 
their bottoms will be scarcely pervious to the effluent, which should 
vet rapidly away to the outfall. 

There must be no departure from the principles here inculcated, 
if we are to get a good financial result. 
offensively : it is scarcely colored, certainly not black or opaque, and 
when delivered it must not be retained in badly constructed carriers. 
It must not be poured on to the same patch of ground for more than 
twelve to twenty-four hours at one time, and the effluent must escape 
from that ground within six or twelve hours of its delivery upon it. 
Immediately the delivery of sewage upon the patch is stopped, the 
carrier should run off clear, and be flushed so that no deposit should 
be allowed to remain at the junctions or within the pen-stocks which 


cause there is no soakage at all into the soil below. 


Fresh sewage does not smell 


are necessary to allow of a command over the distribution. Let 
these conditions be carried out, it will be utterly impossible for any 
more mischief to arise from the distribution of sewage than arises in 
every house when a person uses the water-closet belonging to his own 
establishment. It takes at least twenty-four hours for mischief to 


| develop from fecal fermentation, and if that time is not allowed to 


intervene, and the constituents of the sewage are brought into con- 
tact with plant life and the ordinary chemical constituents of agricul- 
tural land in the way indicated, no dangers such as Dr. Tidy consid- 
ers to be necessary parts can possibly come from sewage irrigation. 
That is the kind of irrigation I advocate, and any other is manifestly 
wrong. 

I now come to the second head, viz. : “The soils best suited for 
sewage irrigation.” Dr. Tidy has misunderstood the object of the 
operation. That there is an immense advantage in the presence of 
ferruginous earth upon a sewage-farm, if the object of the managers 
be simply to purify the effluent, goes without the saying. To purify 

] 


the sewage has hitherto been the main object of sewage-farm man- 
agers, but it ought not to be their primary point. 
point should be : 


many pounds of nitrogen, or so much ammonia, to obtain from the 


The primary 
given so many tons of sewage, containing so 
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nany tons of produce in exe hange. A non-retentive 
l, a fine or coarse sand, will require a different kind of cultivation 
to that which contains a larger proportion of clay. 


somewhat differently, not be so far apart, and the 


The carriers 
ind need not be broken 


I v0 


up again so frequen ly as must be the 


case when an argillaceous soil is at hand. Chalky and marly soils 
are ol 
quently than sandy soils, if there is to be a large pecuniary result. 
It is a matter. therefore, of cultivation rather than oye of advantage 
and disadvantage in character of soil. Itis not filtration which is to 
be looked for, not the chemical alteration of sewage products into 
harmless elements, such as arise when ferruginous earths abound; 
but the abstraction of the dissolved albumenoid and ammoniacal 
matters from the sewage itself, and their conversion into veg 
produce at the earliest possil le moment. “ When the effluent is tur- 
bid and discolored ” I use Dr. Tidy’s words the manager may 
have been at fault in applying the se wage wrongfully. At the same 
time, I am bound to state that it is utterly impossible to get an 
effluent which shall be at all times bright and clear. Let an ordi- 
nary meadow be flooded with pure water just after a hay crop has 
been taken from it, and there will be a colored infusion of hay or 
other vegetable matter flowing from the field, which no art can easily 
prevent. If the soil has been recently broken up, the first discharge 
of etiluent will be turbid and discolored, but it will be with material 
which is comparatively harmless, and it is not sewage. Such is also 
the case after the carriers have been recently cleaned, or if cattle 
have been trampling on the carriers and chewing the cud in the run- 
but that result does not condemn sewage farming any 
more than Providence might be condemned because a clear river is 
made turbid by a thunder-storm. Sewage-farming requires grea 
judgment in application of the dressing. No hard-and-fast line can 
be given except the one point to which all managers should be 


great advantage, but they require to be broken up more tre- 


ao 
etable 


ning strean 


obliged to conform, viz., if so many tons of sewage are used upon so 
many acres of land, let the land be what it may, so many tons of 
produce should be obtained from that land within twelve months of 
its application. 

Dr. Tidy made a great point of the effects of frost upon sewage 
utilization. His remarks showed that his imagination had got the 
better of his experience, or rather that his experience of the effects 
of frost upon sewage irrigation was absolutely nothing. The sew- 
age, as delivered from a sewer in winter, has a temperature of some 
$4” or 458 


the delivered sewage. 


according to the presence or absence of snow-water in 
I have never found it lower than 44° in tem- 
perature, even in severe frosts and after heavy snow-storms. As it 
tlows upon the land, whatever ice or snow may be there is melted, 
and it spreads over the field even in severe frosts in a pe ries tly natu 
ralgnanner, just as the River Wandle, near to our town of Croydon, 
ne a. freezes in even the coldest winter, because the springs which 
rise in it from the chalk formation are always warmer than the sur- 
rounding atmosphere, never falling to a lower temperature than 45 

in the coldest winter. 


ler than in milder weather, and it is probable that the per- 


The quantity of sewage delivered is also 


. . 
much smal 


centage of hot water going into the sewers is also increased. Asa 
consequence, no difficulty is found to exist upon a sewage-farm dur- 
ing frosty weather. 


If a coating of ice does form upon an irrigated 
fie ld alter irrigation has ceased, the ice protec ts the rye grass Irom 
damage from the cold winds which usually occur at such times. 
Vegetation goes on below the covering, a considerable portion of the 
material in the sewage is picked out by the living plant, and a field 
fter the ice covering has disappeared, and a 
comes to our aid 


of voung rve grass a 
warm dav or two shows a most wonderful activ- 


ity. The sewage farmer is able to cut a ¢ rop of green food almost 
before an ordinary farmer has the opportunity of seeing a tuft of 
young grass in any of his unirrigated meadows. I do not mean to 
contend that there is no difliculty in frosty seasons. A clay soil is 


a ferruginous earth: 
a temporary difficulty has to be contended with, espe- 
cially if the area is small compared with the population, that is no 
reason for condemning the farm: an ordinary farmer is in similar 
troubk But if the area be large enough, there is no more difliculty 
than belongs toa railway in a fog; it is a reason for care, not a re a- 
f the railway altogether. This is the 
mistaken idea which runs through the major part of Dr. 'Tidy’s at- 
irrigation. Difficulties belong to all scientific 


not, then, so advantageous as a sandy soil or 


but because 


son tor condemning the use 


tack upon sewage 


operations: they must be guarded against and their effects obviated, 
and it ought not to be an Englishman’s custom to give up the contest 
if ‘ i ilt can be shown to be a satisfactory one, 





‘rts that, although the soil may be a purifying agent, 
least, capricious. That is, Dr. Tidy acknowledg 
understand the principles which Dame Nature pur- 
sues in dealing with the and, therefore, 
The purifying power of a soil is no 
Its peculiarities must be found out, and it will then 
to management as when an ordinary farmer 

how much more satisfactorily he can cultivate his soil if he 
can follow a proper and syst matic rotation of crops. The point to 
fore, is to calculate the amount of material put on 

to the surface of the farm: 
} 

l 


s 1,200,000 gallons. 





es 





agricultural use of sewage, 
he cannot recommend them. 
loubt peculiar. 


, 
e found as amenabk 


let us say 5,000 tons of sewage per acre 
Let us take Dr. Tidy’s value, 
per ton; it becomes necessary to obtain from that acre of land, 
about forty tons of produce, either of roots 
or green crops, and the pecuniary result should not be less than £44 


in the course of the vear, 


| 


5s. upon Dr. Tidy’s figures. Any sewage farmer will acknowledge 
that there is no difiiculty in doing this, if the ground is irrigated 
with fresh sewage. It repeatedly happened, whilst 1 was superin- 
tending the Beddington Sewage-k arm, that some of the least reten- 
tive fields were supplied with 10,000 tons of sewage per acre, and 
our returns from those fields were considerably more than forty tons 
ot produce , heal ly double that quantity being obtained sometimes. It is 
only when the sewage is allowed to stagnate before it gets to the 
land, or is allowed to go on a particular plot for too long a period it 
one time, that the results are not satisfactory, for the reasons I have 
already stated. Dr. Tidy speaks of water-logged areas. The area 
which took its 10,000 tons of sewage per acre was never in any such 
condition. The quantity of sewage going on to the land only corre- 
sponded with the rainfall as it ordinarily occurs in some parts of our 
Lake districts, and no one frequenting the Cumberland valleys can 
fail to see how beautifully the meadows dry themselves after the 
heavy rainfalls belonging to that locality, without any under drain- 
age; and that the grass of the district is especially satisfactory for 
stock keeping, never putting on any of that dropsical appearance 
which Dr. Tidy has portrayed as the habitual produce of an ordinary 
sewage-farm. It will be seen that in the fields to which I especially 
referred, each acre of land received the sewage of about one hundred 
if I take the value of the sewage of each at 
5s. per head, the amount to be obtained works out to the same figure, 
viz., about £31 5s. per acre. Five crops of rye grass, at an average 
of 1s. per rod per cutting, will produce £40, and I have repeatedly 
seen forty tons of mangold wurtzel per acre, which has sold at from 
18s. to 24s. per ton, according to the season. When such results fol- 
low upon the application of sewage to the land, that land, whatever 
may be its character, will have the larger portion of nitrogenous 
matter which the sewage carried to it taken out of it again. It will 
be utterly impossible for any of those contingencies depicted in such 
alarming language in Dr. Tidy’s paper to show themselves in any- 
thing else than in the imagination of the people and those who try 
to mislead them upon this important subject. 

l am obliged to Dr. Tidy tor quoting Voelcker’s experiments on 
the action of various solids upon ammonia, especially that part which 
shows that the weaker the ammonia solution is, the larger the rela- 
tive quantity of ammonia absorbed; and that the quantity capable 
of being removed by washing with water is relatively less than that 
retained by the soil. I take this fact as a strong argument in favor 
of the application to land of weak sewage, such as town sewage gen- 
erally is. Such is the application of ammonia to soil which nature 
provides in an ordinary rainfall, rather than in the form of patent 
manure, which finds so much more favor with a certain class of 
chemists, and with the antagonists of sewage-farming. I cannot 
follow Dr. Tidy, in his statements, based upon Dr. Vow leker’s ex peri- 
ments, that the total soluble nitrogen may be found in the effluent as 
nitrates and nitrites. IL cannot conceive it possible that any well- 
regulated sewage-farm has ever shown an effluent in which the same 
inic constituents were found as were continued in the 


and twenty-five persons ; 


amount of org 
. and when chemical examination has shown this, the effluent 
is not from a sewer farm, unless it be an intermittent filtration area. 
] do not doubt Dr. Tidy’s or Dr. Voelcker’s figures, but I doubt the 
source of the effluent. When a sewage-farm is simply a filter, oxid- 
izing the nitrogen in the sewage, and acting as a strainer for the 
coarser particles, it is no more a sewage-farm than a town tramway 
is a railway fit for the “ Flying Dutchman ” to travel upon. It would 
be curious, indeed, if our railway engineers were to suggest that, 
because a splendid engine cannot travel on a metropolitan tramway, 
therefore railways should be abandoned as dangerous, and unfit for 
introduction into populous communities. Dr. Tidy gives support to 
a principle I have advocated for many years, and I take advantage 
of his chemical knowledge on this subject. I am not a chemist, and 
| know in that department of the subject I have a safe platform to 
rest upon in any analysis he may have actually undertaken and pub- 
lished. He says that the composition of irrigated, as compared with 
non-irrigated soils has been the subject of numerous investigations. 
The top few inches of an irrigated farm presented marked differ- 
ence from the underlying soil. 

“ If, however,” fays Dr. Tidy, “the top inch of the land be care- 
fully scraped off. the difference in the composition of sewaged and 
non-sewaged ground will probably be found to be small. At the 
depth of eighteen inches it is a very rare thing to find any marked 
alteration of composition. It is certain, therefore, that, given land 
of ever so suitable a character as a sewage purifier, its powers 
are not agriculturally those of a storage-battery.. My experience 
coincides with Dr. Tidy’s chemical examinations. lt is better to pro- 
vide for the sewage passing over the surface, or for being dealt with 
near to the surface, than to attempt to underdrain in hopes that the 
water will be purified and carried off more satisfactorily. No doubt 
intermittent downward filtration may be of use in confined areas, 
and during long-continued frosts, for temporary relief, but it is not 
the primary object which a sewage-farm has in view. We do not 
want a storage-battery, except in the way described by Dr. Voelcker 
as the result of the applications of weak solutions of ammonia to 
ordinary soils, and then only for the darkest parts of the winter sea- 
son. At other times the soil must be made to deliver up ina rapid 
manner to vegetable life the nitrogen which has been abstracted from 
the sewage, whilst, in the warmer seasons of the year, the organic 


se Wat 


constituents of the sewage should comparatively not come into con- 


tact with the soil at all, but should be at once seized upon and 
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digested by the carnivorous plant, which deals with it as satisfactorily 
as the anemone deals with organic matter cor ied in sea-water in 
the pools of any of our rocky shores 

This brings me to Dr. Tidy’s third head, viz., “ The er ps most 
suitable for irrization.” Our author does not offer iy Opinion upon 


this point > he quots the opini n of ot] crs. at SAVS Tit ari) all ** acre 
that the most profitable application of sewage is to pasture land, 
osiers, and Italian rye grass.” He quotes the statements which have 
been made regarding th 

| 


eS 


e fondness of cattle for sewaged grass, and 





descri 





ultle as immediately following upon the application of 
sewage to land, and eating with avidity the grass still wet with sew- 
age. This ought not, and could not be possible on any. farm of 
which the manager knew his duty and understood his work. It is 
no more argument against sewage-farms than it would be against a 
gate being left open, the cattl strayed upon the 
line and were killed. 

Dr. Tidy’s story of the Aldershot cabbages is only hearsay evi- 
dence, and, if true, only showed that the farm manager did not know 
how to deal with his crop. If he sewaged them a day or two before 


cutting the cabbages, the story is a possible, nay, even a probable 


railway, because, a 


one, for the outside leaves would be soaked with sewage-water. But 
abbages or roots ought not to be sewaged for at least a month before 
hould be sewaved 
1cn the conditions 


( 





the crop is ready for gathering, and no rye grass s 
for at least a week before it is ready for cutting ; tl 
described could not come to pass. 


To be continued. 
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THE LONDON BOARD SCHOOLS. 


ye kK thoroughness with 


which muni ipal mat- 

ters are regulated and 
administered in London is 
abundantly illustrated by 
the public primary s¢ hools. 
Certainly, so far as con- 
cerns systematic planning 
on lines constantly adhered 
to, and careful, conscien 
tious supervision, both of 
the buildings and the pu- 
pils, the London schools 
leave nothing to be desired, 
and in some respects they 
are superior to anything of 
the kind anywhere else in 
the world, A creat share 


of this excellence is due to 





the manner in which the 
London schools have been cared for during the past fifty years. At the 
beginning of the present century, ne arly, if not quite all of the schools 
were under direct religious supervision in no sense what we would 
call free schools, each parish being supposed to care for its own chil 
dren as the vestrymen saw fit. There arose, as a consequence, a very 
confused condition of school affairs, and a great inequality in the 
relative facilities for primary education. Thi Enelish, like their 
ne ighbors across the ( hannel, have never fully accepted the true 
spirit and intent of public schools. Even now the respectable 
middle-class tradesmal sends his boy to 1 }) Lic school only because 


he cannot afford a private tutor, and the notion that the very pro- 


miscuousness of the public school gives it an additional educational 
value has entered but slowly into the ave race British mind. But a 


decided advance has been made from the nadequately equipped 
parochial school. The London public schools are DOW nder the 
direction of a single Board, whose sliction extends over not only 
the City proper, but over the whole of the London Metropolitan Dis- 


trict [In many of the parishes the old schools s st nore 
le dified conditions, but i ve district the Board ] ta 
hed its schools with most satisfactory results 
At first the Board « loyed various architects to plat 1 | d 
the school-hous ita . few vears’ experi t was fe 
ter In every way to place all ol the architectural work in the hands 
ol 1 single architect, ind the result has a iply demonstrated the wis- 


dom of the decision. Edward Robert Robson, F. R. 1. B. A., was the 
first architect of the School Board, and upon hi 
years since, Mr. » vee S Bailey, the present incumbent, succeeded 


l re igt ition. a few 
11m. 


] 
l-buildings there are in a city like Lon- 





Few realize how many scho 
don. Without rong 


to say that Mr. Bailey has constantly from twenty to thirty school- 





sullice 


any further into mere statistics, i 





houses in course of construction, and there is every evidence that 
new buildings will be required at the same rate for many years to 
come, W ith sO much xX} erence to profit by, and sO many Op} ortu 
nities for ascertaining by actual trial the exact conditions under 
which a school-house or a class-room is most successful, it will readily 
be appreciated that some very tangible solutions of the problems 
have been worked out, and that some of the facts about school archi- 
tecture have been determined with more exactness than could be ex- 
pected from the conditions existing in any other city. 

In considering these Board sc 1001s, it must be borne in mind that 
they are strictly primary schools, receiving children from about six 
to thirteen years ot age. The London public school Syste in appar- 
ently does not include what we might term the upper grades of the 
grammar schools, still less anything like our public higl schools. 
Also, by provision of the school laws, the head-master of each scl 


¢ 


is more than a mere superintendent; being required to take an 


ool 


active share in direct instruction, and to have personal direction of 





each class-room. Consequently the plan which has been worked « 
in the United States, of a number of distinct class-rooms united o1 ly 
by the common hallway, would be impracticable for English needs, 
as affording no opportunity for the immediate general supervision 
which is felt to be needed. 

Perhaps the best example of the typical London Board school, in 
its most complete development, is the Goodrich Road school, a plan 


of which is civen in this issue. As this was erected in an outlying 


district, where land was easily obtained and comparatively cheap, 


the building spreads out over more cround th in most of the schools 


in the more thickly-settled districts, and it will be noticed that the 


voungest children, the infants, have a building to themselves, with 


play-ground, ete., quite distinct from those of the more advanced 
pupils. The infant school has two entrances, through vestibules, into 
i hall, sixty-one feet six inches by thirty feet six inches, open to the 


roof and lighted from one side. Adjoining each end of the h ill are 


the cloak-rooms and lavatories, and the narrow stairs leading to 


teachers’ private rooms in a half-story over the cloak-rooms, while 


opening as directly from the central hall as possible are six school- 


rooms, with desks and seats for three hundred and eighty-four chil- 
dren. It is intended, however, to receive only three hundred pupils, 


as the single large room at the left is generally used only for pecial 


exercises. The hall apparently serves for a little of everythin 
It is the superintende nt’s office, whence he can look dir ctly Into any 


of the school-rooms; it is in part his room for recitati 





affords an excellent field for indoor calisthenies, exhi 
This large central hall is a feature common to all of the Board 
schools, and almost peculiar to them alone, as nowhere else has i 
been adopted so extensive ly and prove d so acct pt ible. 

The hall is heated only by four gas-water heaters, ind the schoo 
rooms by fireplaces fitted with Boyd grates. Ventilation in the hall 
is effected by the aid of long valves in the ridge of the roof, and in 
the school-room by flues in the wall. 

The larger building for the advanced classe s h is mu¢ h the same 
general scheme. The boys occupy the first floor, the girl 
ond, with separate entrances for each. ‘The central hall is thi 
four by fifty-seven feet. On each side are the stairs; beyond these 
the cloak-rooms and lavatories, and the ten school-rooms are ar- 
ranged as close to the hall as possit le. The corridors at each er 


the hall are twelve feet wide. The teachers’ private rooms are in 


half-stories over the lavatories. The first and second stories are 
practically the same in plan, part of the attic space being used as a 
large drawing-room. The school-rooms have desks and seats for five 


ht pupils on each floor. 


hundred and forty-ei 
It will be seen by the plan that a very liberal allowance has bee 
r ] } , } 


made in the way or! play-grounds. ‘] he bs | hor l laws require that 


» shall contain not less than 10,800 square feet 





site for a school-hou 











of land. In this instance the boys and girls have tw pen play- 
grounds of 22,000 square feet, and the infants one of 9,000 square 
feet, exclusive of the space covered by the buildings. The pl 
srounds are thoroughly drained and paved witl asphalt. There is a 
covered shed in each, for rainy days, and a fair allowance of swings, 
trapezes, parallel-bars, etc., to enable the pupils to work off th 
surplus energies during the intermissions. 

ans of two other Board schools are also given, neither of which, 
however, is as simply planned nor as liberally endowed wit] nas 
first example. ‘The Hackford Road school is in three s es, tl 
fants occupying the first, the bovs the second, and the girls the tl 
The accommodation is for four hundred and eight h fl 
The pl in has the disadvant ie of some ot the rooms bei L ither fa 
removed from the central hall: otherwise it is ver 
arrangement, and a more economical plan for tl wecommoda 
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THE COURSE OF AMERICAN ARCHITECTURE? 


& r Tr may be asked it is often 
54 asked, directly or implicitly 
G why should architects, espec- 
sas ially American architects, who 
= have no past to trammel them, 
aS cling to precedent? Why do 
Ro ven Ps 7 we not cast off conventionalism, 
———~ = and set to work to form a style 
: = of our own, out of our own ma- 






terials? But this is against the 
order of nature, and 
as impracticable in art 


me \. as it is in science. It 
ee \% Y 1 Ry } ~ Mn would be no 
f . ; more prepos- 


i. terous to set 
yp, “Peers to de 
—— velop reome- 
try anew 
from the 
start, avoid- 


aa ing the Py- 
\ thagorean 
\ Proposit ion 
and the rest 

’ - 
: ot the ecom- 
. \ eter’s ele- 
ments, than 
to create an 
\ archit ecture 


by ignoring 
the styles 
that have 
rone before. 
The thing 
] 





was done, ab initio, before the beginning of history, and it took thou- 
sands of years to develop a tolerable architecture. Continuity is the 
condition of success and of progress in this, as in every other line of 
human endeavor. Every great architecture has been the fruit of 
persistent effort by many generations laboring to perfect the same 
forms. It took two hundred and fifty years to advance from the 
Doric style, as it appears in the oldest temples at Selinus, to its per- 
fection, as we see it in the Theseum and the Parthenon. The evolu- 
tion of the finished Go hic of the thirteenth century had requir l 
two centuries of a multitudinous effort to which our modern building 
activities are child’s play. Architecture languished in unskilled 
hands between these pe riods;: but the continuity of its deve lopment 
was never broken through all the range of history till the time of the 
Renaissance, and then only to take a new grip of the old line farther 
back. 

It has been argued that the only ari hitecture possible to us now is 
e¢ lectic. Pe rhaps this is true. We have a 


But, unfortunately, eclectic design, while it looks temptingly easy, 


ready tried it freely. 


and so is the natural recourse of the undisciplined, is extre me ly dif 
ficult, perhaps the most diflicult of all design. Men of small ac- 
quirement may work safely in a formed style, but such men are 
eclectic at their peril. It takes mu 
tive eve, to search out among various « xamples the forms which hay 
natural affinities. It takes a great deal of skill to add the delicate 
adjustments, the modifications, slight, perhaps, but indispensable, 


i knowledge, a keen and sensi- 


which are need d to make them fit h uppily tous ther. The eclectic ism 
to which we are used is like the pa king of beech nuts into chestn it 
burrs. And the fatal weakness of eclectic skill 


propagate itself, as does the power of a finished style. 


is that it does not 
It takes long 


to acyuire it, and, once acquired, it is an individual faculty which 


dies with its possessor. Nor is it cumulative. Every man’s line of 
progress is his own; what hi accomplishes does not ally itself with 


what his neighbor is doing. The result, as we see it, is in most indi- 


vidual cases failure, and in the mass confusion. The only eclecticism 





which can lead to permanent good is one in whic h architects shall 
come to agreement as to what forms they shall select, and set to work 
nto an harmonious whole. But 





in common to shape these selections i 
the moment this happ ns eclecticism is ¢ ry stallized into de velopm« nt, 
and ceases to be eclectic. 

It is in city architecture that we fail most. The good effect of 
this de pends much less on the quality ol design of its individual 
buildings than on the breadth, harmony and repose, the continuity 
of surface and sweep of line, that are got by their association. Of 


these best qualities our recent building shows hardly a trace. Our 


street frontages are sliced up into pitifully narrow lots. Every man 
builds to suit himself alone, and the houses, to use the slang of the 
French studios, are all swearing at each other. Their tumultuous 
architecture, as a whole, has scarce ly more artistic effect than the 


strings of cabs, carts, wagons, and horse-cars that struggle through 


them. If we walk through the new streets of one of our wealthy 





cities — Boston, tor inst ince we see handsome facades, l h and 
often delicate in detail, 1 eve in gvene sign 1d we th our 


1 Extracts from a paper by W. P. P. Longfellow, architect, in the New Pris 
ton Review 


building has improved wonderfully in a generation. Perhaps we 
compare it complace ntly with the street architecture of a dull city 








like t_ondon. But we st our eves down the leneth of the street 


and the impression is gone; the elbowing facades, discordant lines, 


and broken colors pervert the whole effect not only to conf sion, but 


i 
to absolute meanness. We could sigh for the broad surfaces and 
swinging lines which excuse the paltry monotony of Regent Street 
and its ¢ 


uadrant, to say nothing of the splendid vistas of the ave- 
nues of | 


) 
¢ 
| ly, the best ensembles are in those older streets 


where building contractors have built whole blocks in uniform 


‘ee > 
aris. Re 


poverty-stricken in design, but borrowing breadth and the dignity of 

repose from their union. So a well-drilled regiment of even shabbily- 

uniformed soldiers will make a better show on parade than a crowd 
: 


ot gentlemen in Taney dresses —and our streets are always on 
parade. 

Yet the real value of Mr. Richardson’s example lay not in the 
’ 

i 


e he chose, but in the use he made of it; and the thing which 


commended the style to him was doubtless its adaptability to the 
qualities of design at which he aimed. Though the power of the 


man is incommunicable, the qualities of breadth, subordination, sim 


plic itv and 


repo e wl ik h he P it into his work have mace the TH s¢ lves 


felt, and have been reproduced by his followers in their degree. His 
style can be ¢ opie d, and it must be greatly perverted from his use of 
it before these embodied virtues of his can be eliminated from it. 
Wherever it prevails it extinguishes the fantastic as a rising tide puts 
out fire. Mr. Richardson’s career is in itself an invaluable example 
of conviction and steadfastness, of an unflaggine effort to express 


certain high qualities of design, which we have, for the most part 
n elected, in a language which he persisted in mastering, and 
which he never changed after he had found it Many, whom 
his conviction has not reached, make haste to imitate his manner. 
The drawback is that this new departure, like the rest, comes as a 
fashion; the inevitable question is: When will it go as a fashion, 
and what will take it we? 

If we ever get any architecture that is consistent and lasting, it 
will be national enough for the wants of those who like to set their 


pri le of coun ry on so small a pedestal as mere national pec uliari- 
tics. But it is more important that it be good; and where are we to 
look tor the unitVy and steadtastness without which no nation ever 
attained excellence? Shall we have to write of our architecture as 


Jacob said of Reuben, “ Unstable as water, thou shalt not excel’ 


THE WELSBACH INCANDESCENT GAS-BURNER. 
aR 


| yHik production of light for 


* illuminating purposes by the 








incandescence of a refrae- 
tory material, has been the eher 


ished object of many inventors, 


some of whom have so far devel 


oped their hdieas as to have 
brouvht hem more or less suc 
cessfully from the laboratory into 





the market. Phe Clamond, Po Ds 
Lewis,? and more recently the 
Lowe ana the \uer vol Wi ls- 
bach systems, are those of which 
we have heard the most, and 
whit h have round a more or less 
extended p actical applicatic n. 


This last-named has been for a 


considerable time tested on a 
large scale in Vienna, and is 1 
being somewhat tard ly pbroug 
to the notice of the publ in Eng 


land. Before Aue von Wels- 
bach, a Viennese scientist, dis- 


covered the way to utilize one of 


the most refractory of I 
terials zirconia highly resist- 
ant earths and metals had been 


employed. Thus the Clamond 


system comprises the use Of ma 





nesia, either in 





or pencus, against 








tense heat produced by a modi- 

fied Bunsen burns 

Popp, Lewis and Lowe, on the 
} 

















, other hand, en ploy a cage ol 
ee 
> = - 7 en 3} Platinum, b it in each Of the two 
FRoM , REVOILS ARCHITECTURE. ROMANE. ty pic al systems, gas al d air have 
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In thos systems, also, where ss of plat- 


vreater 


“4 1 
presents a creat ditheultyv. 





wire are empl wed, the same objection applies 


force, for not only does the platinum soften and absorb carbon under 
the continued action of intense heat, but the color of the light is not 
rood, and thi ost of renewal is relatively heavy. 
Che system of Professor Auer is one of extreme beauty and inge- 
Hy extracts bv ac mm plicated { hemi il process the met il zir 
conia tr one or other of the several zircon cres found in nature, 
and combines it in solution with solutions of lanthanum, and one or 
m ’ und refractory met to obtain the basis on which 





= produc { d he 


Lis, 
light depends. With the fluid th 
impreenates a hood of finely-woven fabric, which, when dry, is sus- 
pended over a Bunsen burner and iznited; the combustible fabric 
is burnt away, the water of the solution evaporated, and there re- 
main a delicate, an extremely delicate, zirconian counterpart of the 
‘ nal fabric, shrunk, of course, but perfect in every mesh. Prior 


to impregnation, the top of the hood is secured by a fin platinum 


wire, which subseque ntly serves as a means of support, it beIng 

tached to a stem placed in the fittings of the lamp. The burner 
employed is of the Bunsen type, modified by an old and well-known 
dev . it can be turned down without “lighting back,” and 
the heat thus obtained, without any augmentation of pressure, is suf- 
ficient to bring the zirconia skeleton to a state of brilliant white in 
< 1descence the luminous energy of the Vas consumed in this way 
being considerably higher than when burnt in the most economical 


is-Durner. As much as seven or elvnt can lles per Loot Of vas burnt 
} 

















pe hou ul ) tain d, thouch pro WADI this is considerably high I 
than the average that would be given. There being no flame, the 
light is absolutely steady. 

An installation of Welsbach burners has been erected at the Marl- 
bo izh Gallery of Paintings, 53, Pall Mall, S. W., and awakens the 
ain ition ot ill who see it, both for the absolute steadiness of the 

id for the beautiful quality of the illumination, which has a 

tone intermediate between that of an electric incandescence and an 

lamp. All the shades of green and blue in the paintings hang on 

walls of the gallery come out with perfect aceuracy, and it only 

needs the substitution of another source of light to render evident 

the creat difference between gas burned under the Welsbach system 

und a | n vogue in this country. Fifty-six burners are ar 

rang W yws along the centre of the room, and provide an 

which is perfectly steady and noiseless, free from all dirt 

ind fa ss heating than usual, since litthe more than 

oO. ye-third the ordinary quantity of gas per unit of light is con 
s | 

Ih s at the Marlborough Gallery are, we believe, of Aus 
trian manufacture, but their production in this country is being at 
te | | e we are describing are formed of a Bunsen burner 
] 4 vas the principle of the watering-rose, that is, with a 

f small holes through which the gas is emitted in fine 
S which mingle with air entering the mixing-tube at the sides, 
. nann his arrangement gives a short flame of great 
heat. and one which is quite free from all hissing sound. The vas 
I it the outlet of the mixing-tube, within a hood or mantk 
i i ot nia, as alrea ly described. his hood is made orig 
I siery ce in the form of a tube, and is supported by 
itinum wire at its upper ¢ l. The tube is first doubled 
then the wire is sewn into it, thus securing the hem, 
and fi rameans of attachment. By the aid of two extensions, 
the wit x thus formed is secured to a support, and the hood is 
held over t flame. According to another method of manufacture 
devised by Mr. A. Paget, of Loughborough, the hoods are each 
made separately on a hosiery frame, and are provided with a channel, 
e is es call a string-case, at the upper edge. The platinum 
w s 1 much this channel, and is provided with a cross- 
) i < andl y which the hood can be suspen led from 
a hook This arrangement gives a neat appearance to the hood, and 
causes the shrinkage to take place in a more symmetrical manner, 
avoiding plaits which may ultimately become sources of weakness, 
owing to un il temperature. 

As the | afte s incineration, is extremely fragile, it is neces 
sary that it shall be protected as far as possible from the dangers of 
transport and handling. For this purpose, the attachment, trom 
Ww h it is suspended, is fixed to a gallery which forms the base of 
the chimney, and the three constitute a compact piece which can be 
moved safely. The hood cannot be unintentionally removed from the 
inside f tl chimney, and the presence of the vlass insures that 
reasonable care will be exercised in handling, even by ignorant ser- 
vants. In connection with the gallery, which slides over the mixing- 
tube of the burner, there is a grid, which fits on the tube, and pre- 
vents the flame striking back when the gas-supply is reduced. 

Experiments made on Monday last showed that with a consump- 
tion of 2.4 cubic feet of gas, at a pressure of .9 inch to 1 inch of 
water, a nination of 18 standard candles was obtained, or an 
é s per cubic foot of gas. It is needless to say 
t s is amost successful result, and that if considerations of 
‘ my sumption were the sole elements in the relation of 
s e Welsbach must supersed others Che 

s ’ ot i xl has, however, to be taken into 

( sid ver | ’ e « S rt. which 
: . 
8 I v sag K s p wi 
t se comparativ few will perish of old age, but will 
be dest ed by accident. Laboratory experiments, however, show 





a duvation of one thousand hours, with but little reduction in the 
light 


been reached without remarkable deterioration. It is evident that if 


-viving qualities, and we believe that two thousand hours have 





limits | 
! 


’ 
newals would be insignificant, and the trouble involved inappreciable. 


ike these could be approached as an average, the cost of 


But it is not likely that in common use, where the delicate film is ex- 
posed to careless and ignorant handling, and to all the thousand and 
one shocks of eve ry-day life and work, that great longevity will be 
reached, and the item of cost and trouble may then enter as impor- 
tant factors in the equation of real usefulness. On the other hand, 
there is a large margin in economized gas; fifty per cent is not too 
high an estimate, and this saving will balance damaged hoods and 
tired patience to a large extent, while an absolutely pure and steady 
light, a reduction, in proportion to that of the gas consumed, in viti- 
ated atmospheres, are no small advantages. 

We believe that the Auer von Welsbach system has an extended 
field of usefulness before it, and that it will grow rapidly in favor in 
places where suilicient gas is burned to render it worth while for 


some one with a capacity beyond that of domestic servants, to take 
charge of the fittings, and until it is challenged by some robuster 
and equally efficient rival, which will defy the destructive finger of 
the British | Che Welsbach system, with an a tually, not 
relatively, strong hood, would be practically perfect; it is for those 


ousemaid. 


interested in the question to arrive at this desideratum, and unless 
they can do so, they can scarcely hope to hold a monopoly in gas- 
lighting by incandescence, which promises to be, for a time, at least, 


the “light of the future.” — Engineering. 
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rHE LATE SIR JOSEPH WHITWORTH. 

A the meeting of the Engineers’ Club, of Philadelphia, held Fy b- 
ruary 19th, Mr. John Fernie, C. E., Member Institution of Civil 
Engines rs, Institution of Mechanical Engine ers, etc., Of England, de- 
livered a most entertaining and instructive address upon “ The Me- 
chanical Genius and Works of the Late Sir Joseph Whitworth.” 

* Full of years, of honors, of wealth, which he gained by the most 
unremitting toil and industry, there passed away to the majority on 
the 20th of January last one of the greatest of modern enginvers. 

“| first made Mr. Whitworth’s acquaintance at Birmingham. Bir; 
mingham is one of the great manufacturing cities of England, stand- 
ing on the edge of the ten yard coal-bed, of what is called the Black 
Country. The abundance of cheap fuel and the energy of its people 
early developed it into a workshop of the most various industries, in 
iron, brass, silver and copper; principally known on this side for its 


vuns, great manufactories of glass, of lacquered ware and elec tro-plate, 
of railway-carriages and steam-engines. 

‘Birmingham stands in the centre of England, geographically ; 
politically, it has a great voice in thé affairs of the nation. It is a 
y represented in Parliament by John Bright and 
Joseph Chamberlain ; but to the engineer it has creater attractions, 
for here lived Matthew Boulton, who rescued James Watt from the 
] h t Ith and influence established the 
success of the steam engine, and here comes in a link which unites 

; lhe Lunar Society, founded by 
Watt, had three other members; Dr. Darwin, whose name will never 
be forgotten, the genial progenitor of the greatest philosopher of our 
day, Matthew Boulton and Dr. Priestley, who discovered oxygen, who 
studied electricity in the light of Franklin’s discoveries, and who, 
when driven out of Birmingham by a rough mob, came over to the 
great State we live in and found a home and friends. 

“With these advantages and this precedent, it only seemed to 
follow in the natural order of things that some sixty years after- 
wards George Stephenson and a few kindred spirits should come to 


reat liberal centre, 


oebuck, and whose wea 


Pennsylvania to these old times. 


Birmingham to found an Institution of Mechanical Engineers. 

“Qur first presidents were the Stephensons, father and son. 

“ Our next president, William Fairbairn, was one of the most dis- 
tinguished engineers of his day. He may be very properly called 
the «I He was not much of a 


speaker, but he was an authority on almost every mechanical sub- 





her of Expr rimental Mechanies.’ 


on the strength and form of girders, steam-boilers, and tubes, 





on iron ships, on r 





veted joints, on the strength of cast and wrought 
iron; he was famous for his mill work, he gave us the first riveting- 
machine, and his most famous design, the bridge over the Menai 
Straits, had been r ently completed when he became our president. 

* Joseph Whitworth, who succeeded him, was one of a group of 


hanical men who had done grea 


me t work in their day: James 
Nasmyth, who invented and perfected the steam hammer; James 
Kennedy, who made the first inside cylinder-engine with its crank- 
shaft: Robert Napier, who made the first Cunard steamships, and 
John Penn, a gr marine-engine builder. All these men, ex: ept 
Mr. Nasmyth, became our presidents, and Mr. Whitworth, though 
i lly t weakest in he alth, survived them all, except Mr. 
» still lives in Kent at a good old age. 





tworth was trained in a cotton spinning-machine 

} und whe e had finished his | “ent ceship he 

] 1 get a better knowledge of his isiness than he 

could get in Lancashire. Those who have studied the life of Watt 


will remember that hx did the same thing. So, in later years, Mr. 


ee 
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Nasmyth tells us in his delightful autobiography, how he went to 
London to improve himself in the mechanic art, and what he learned 
at Maudsley’s, and what exquisite work was made there. Joseph 
Whitworth, employed as a workman, soon distinguished himself by 
his skill, and was for some time employed in Mr. Maudsley’s private 
workshop, where his finest work was done. 

“Tt wasas a workingman, fighting his way upward in the world, that 
he made his greatest invention, how to make a true, plane surface. 
The reasoning out of the process by which this was effected, ‘the 
superposition of three different planes and the cutting away of the 
higher points by a scraper, as compared with the old plan of filing 
and grinding, brought about a revolution in the workshops of the 
world,’ was most astonishing as the work of an uneducated man, for 
what the ancient mathematicians supposed and dreamt about, ‘a 
ame plane’ this man accomplished while toiling at his bench i 

faudsley’s workshop. 

“Mr. Whitworth, after leaving Maudsley’s, was employed at 
Holtzapfel & Clements’s Works, and it was in the latter that he was 
employed on Babbage’s famous calculating-machine. 

“ Having perfected himself as a workman, he now started in Man- 
chester as a tool-maker, and very soon made his name known as one 
who only did the very best work. Noone could have started at a 
more opportune time. Railways and steamboats were developing all 
over the world, and good tools could hardly be made quick enough, 
and he very soon realized a large fortune. It would be impossible 
for me to tell all that he did in the way of his improvements in tools, 
and I hasten on to his improvements in screw-threads. 

“Mr. Whitworth was early impressed with the idea, that if it 
were possible for all engineers to use the same sized taps and dies, 
not only a very great saving would be effected, but all work would 
be much better done. He therefore made a collection of all the 
screw-threads of the different firms in England, and from these laid 
down a system which was a compromise of them all, was at once 
adopted by the railways, and very soon became as universal as if 
ordered by an act of Parliament. Only those who remember the 
chaos which existed before Whitworth’s system came into use can 
have any idea of the confusion and waste of time and money which 
existed when everybody had their own thread and pitch, and de- 
clared that ‘ theirs was the best in the world.’ 

“Mr. Whitworth’s next great work was in establishing a system 
of fine measurement. To the great exhibition of 1851 he sent a 
measuring-machine, capable of measuring to the one-millionth part of 


ran inch, and some years afterwards, in a paper read at the Institu- 


tion of Mechanical Engineers, advocated the adoption of the inch 
as the standard of measure for all mechanical engineering work, and 
that, instead of dividing it into eighths, it should be divided into 
tenths, etc. I may here briefly state that I was the first to adopt 
this system. I did my fine measurements with a machine after my 
own style. I proved that the system he sought to establish was a 
practic ‘able one, and my adoption of it, as an independent worker, 
perhaps brought it quic ‘ker into general use. 

“Mr. W hitworth had now accomplished the following great im- 
provements in mechanical science 

“(1) His plane surface. 

“ (2) His system of uniform screw-threads. 

“ (3) His system of fine measurement. 

“Mr. Whitworth was now called by the War Department to 
undertake a series of experiments on the best form of rifle, to be 
used in the army. These experiments, which were the most valu- 
able and exhaustive of their kind, lead him to adopt a rifle with a 
very small six-sided bore, the corners of which were rounded, a very 
quick twist of rifling and a steel barrel. With this rifle he obtained 
the lowest trajectory, and the greatest penetration with the smallest 
quantity of powder consumed, and he presented it to the govern- 
ment, charging nothing for his labor. The government did not, for 

various reasons, accept his rifle, and he then proceeded to apply the 
same principles to artillery. 

‘ Again he was able to prove that the principles he had applied to 
the manufacture of rifles was a right one for artillery, but the gov- 
ernment would not accept his artillery and he would allow no altera- 
tion in his designs, and the guns of Sir William Armstrong were 
adopte od. 

‘It was during his experiments on rifles that he was led to manu- 
facture steel. He very soon found that iron could not be depended 
upon for his barrels, and he found so much variation in steel from 
the makers that he determined to investigate it, and built a small 
steel-works where he could carefully test, under his own eye, the 
steel best suited for his work. He adopted a mode of testing his 
samples which was all his own. His samples were cylinders, some 
four inches long, bored and turned to gauge, a measured quantity of 
powder was placed within them, the ends were secured in an hydraulic 
press, and the powder discharged by electricity, and this proces 
was continued till the sample burst. 

“ His experiments on steel led him to adopt a system of casting 
steel under compression, which he patented, and to the improvement 
of which he devoted the last years of his life, and from which he ex- 
pec ‘ted the greatest results. So satisfied was he of the value of his 
invention that, when approaching his eightieth year, he determined 
to build large new steel-works outside the city of Manchester, using 
for that purpose a large sum of money he had obtained from the sale 
of his old works in Manchester, which, being in the centre of the 
city, had become very valuable. 





“ At the last great exhibition in Paris there were some samples of 
steel forgings, the like of which had never before been seen. The y 
consisted of a heavy intermediate shaft for a screw propeller, and ‘two 
liners for the steam cylinders of a steamship. The shaft was cast 
hollow and was partly turned to show how be vautifully true it had 
been forged, and there appeared to be literally nothing re quired to be 
turned from it. So it was with the liners; these were not from the 
great forges of Yorkshire, or from the great steel-works of Kr upp ; 
the »y were the work of an old infirm man close on to e ‘ighty years of 
age, who knew nothing about forging till over sixty, but who, when 
young, commenced by making everything he did as near ly pe rfe ct as 
it was possible, and who leaves, as his monument the most perfect, the 
most novel forgings ever produced. 

“Mr. Whitworth deeply felt the want of a good education, and 
many years ago gave the sum of £100,000 to provide a fund for the 
mechanical training of likely young men. For this he received 
from the government a baronetcy, but he left no sons to succeed him 
in his title. He died as he lived, working and toiling to the last. 
My acquaintance with him goes back for some —_ years, when | 


served with him as a member of the Council of the Ins stitution of 
Mechanical Engineers at Birmingham, and was continued up to some 
five years ago, until my coming to this country. I esteemed him 


highly and think he was the greatest mechanic of our d: Lys.” 
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THAWING FROZEN PIPES. 








= ‘ Boston, MAss. 
To tHE Epirors oF THE AMERICAN ARCHITECT 

Dear Sirs, — Will you please, if time and space will allow, answer 
the following: 


What is the safest and quickest thing to put : iron pipes, to thaw 


them out when frozen? also for copper and lead goose-necks? Will 
salt injure lead or copper? An answer would oblige, 
Yours truly, C. ANDREW. 


SALT is probably the best thing. It will not injure either lead or cop- 
per.—Eps. AMERICAN ARCHITECT. | 
TO DEAFEN A WOODEN FLOOR. 
BUFFALO, N. Y., March 
To THE Eprirors oF THE AMERICAN ARCHITECT: 

Dear Sirs, — Will you be kind enough to inform me, through the 
columns of your paper, what is the most efficient method of deafen 
ing a floor supported by wooden joists? The spans will be about 
nineteen feet, and expense is not to be considered so much as getting 
a floor that will be perfectly sound-proof. 

Yours truly, H.C. B. 


[MakkE the floor with two sets of beams, one to carry the floor, and the 


, 1887 


vile 
other, which must be absolutely inde pendent of the first, to carry the ceil- 
ing. The ceiling-beams may, to save height, run between the floor-beams, 
provided they do not touch anyw here, so as to carry vibrations from o ne set 
to the other. Then deafen the upper set with an inch of mortar, laid 
either on boards cut-in between the beams, in the so-called New York way, 
and resting on fillets, or on top of the under floo ring, in the Boston way; 
and the floor will be as sound- -proof as it can be made by ording iry means. 
Eps. AMFRICAN ARCHITECT. 
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THe Art or HarpEentnGc Coprper.— “ ym the ancients who had, 
of course, no knowledge of steel, its place in the manufacture of edged 


and other tools and implements requiring hardness and toughness was 
filled by copper, in the art of hardening which they were very expert,’ 


t, 


said a gentleman to a reporter to-day. ‘‘ Copper « hisels. axes and other 
similar tools were used in the building of Solomon’s Temple, and in 
fact, copper held in that day about the same place that steel does to 


day. The earlier inhabitants of our own continent were also experts 
in this line of manufacture, as evidenced by the numerous tools of 
copper discovered in the ruins of ancient cities. It is said also that 
some of the American Indians possessed the secret of hardening cop 
per, but it has long been counted as among the lost arts. While on a 
trip to Ohio, a few days ago, I — acquainted with a gentl 
from New Jersey, J H W alker. by name, who informed me 
had discovered a chemical process by which copper can be hard 
the result being mainly accidental, but crowning with success a series 
of experiments carried on during many years, having that object in 


view. A hardness almost, but not quite equal to that of steel, can be 
obtained at comparatively slight expense, and the discovery is likely to 
be of very great importance in the mechani as it will cause the 





employment of copper for many uses for which it is not now deemed 
fit. The hardened metal will stand a much longer exposure in an elec 
tric bath than the unhardened, and in that way ten Is to cheay pen vari 
ous processes It is believed it will also prove to be a desir able substi 

tute for the metal now used for bearings in journal-boxes, and Mr 
Walker will shortly visit Mr. Pullman, at Chicago, to have a series of 
experiments instituted which will demonstrate this. He proposes to fit 
up one or more cars with hardened — bearings on one side and the 


ordinary metal bearings on the other, so as to test the durability of the 


copper as compared with the other, a is confident it will prove pre- 
ferable. A wealthy gentleman of New York has offered to furnish Mr 
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Walker with all the capital necessary to establish a manufactory of 
hardened copper on a commercial scale, agreeing to accept half the 
profits of the business for five years, and turn the plant over unencum- 
bered to his partner at the end of that time.. The discovery will be of 
interest here in Pittsburgh, where we have a large copper manufactur- 
ing industry.’’ — Pittsburgh Chronicle. 


A Lecenp or Arx-La—CuaPe.ie. — All over the north of Europe 





the greatest aversion is felt to be the first to enter a new building or go 
ra newly-built bridge. If to do this is not thought everywhere and 
cases to entail death, it is considered supremely unlucky. Sev- 

eral German legends are connected with this superstition. The reader, 
if he has been to Aix-la-Chapelle, has doubtless had the rift in 
the gr door pointed out to him, and has been told how it came 
there he devil and the architect made a compact that the first should 





supply the plans and the second gain the kudos; and the devil’s pay 


was to be the first who crossed the threshhold when the building was 
built. When the building was nearly complete the architect’s con- 


science smote him, and he confessed the compact to the bishop. 
“We'll him,”’ said the prelate; that is to say, he said something 
to this effect in terms more appropriate to the century in which he 


ao 


lived, and to his high ecclesiastical office. When the procession 
formed to enter the minster for the consecration the devil lurked 
in ambush behind a pillar, and fixed his wicked eye on a fine 
fat and succulent little chorister as his destined prey. But alas 


for his hopes! this fat little boy had been given his instructions, and, 
as neared the great door, loosed the chain of a wolf and sent it 
through. The evil one uttered a howl of rage, snatched up the wolf, 
and rushed away, giving the door a kick as he passed it that split the 
solid oak.— The Cornhill Magazine. 


he 


INGENUITY IN PROVING THE SouNDNESS OF AN Eve. —In a large 
factory in which was employed several hundred persons, one of the 
workmen, in wielding his hammer, carelessly allowed it to slip from 
his hand. It flew half-way across the room, and struck a fellow-work- 
man in the left eye. The man averred that his eye was blinded by the 
blow, although a careful examination failed to reveal an injury, there 
being not a scratch visible. He brought a suit in the courts for com- 
pensation for the loss of half of his eyesight, and refused all offers of 
compromise. Under the law the owner of the factory was responsible 
for an injury resulting from an accident of this kind, and although he 
believed that the man was shamming, and that the whole case was an 
attempt at swindling, he had about made up his mind that he would be 
compelled to pay the claim. The day of the trial arrived, and in open 
court an eminent oculist retained by the defence examined the alleged 
injured member, and gave his opinion that it was as good as the right 
Upon the plaintiff's loud protest of his inability to see with his 
left eye, the oculist proved him a perjurer, and satisfied the court and 
jury of the falsity of his claim. And how do you suppose he did it? 
Why, simply by knowing that the colors green and red combined make 
black. He prepared a black card on which a few words were written 
with green ink. Then the plaintiff was ordered to put on a pair of 
spectacles with two different glasses, the one for the right eye being 
red and the one for the left eye consisting of ordinary glass. Then the 
card was handed him and he was ordered to read the writing on it 
This he did without hesitation, and the cheat was at once exposed. The 
sound right eye, fitted with the red glass, was unable to distinguish the 
green writing on the black surface of the card, while the left eye, 
which he pretended was sightless, was the one with which the reading 
had to be done.— Pottery Gazette 


eye 


Tue Cause Or THE DisasTeER aT Crar#® Quarry. —A blue-book 
has been published containing the report of Colonel A. Ford, her 
Majesty’s inspector of explosives, on the circumstances attending th« 
explosion at Crare Quarry, Loch Fyne, on September 25, last year. It 
will be remembered that a large party went on a steamer to see the 
effect of some blasting operations in the quarry, and that after the ex- 
plosion they visited the spot. Many of them were seized with faintness, 
six were dead when rescued, one died afterwards, and five were con 
veyed to the infirmary at Greenock, where they recovered. Colonel 
Ford gives, in minute detail, the gases which must have escaped after 
the explosion of 15,000 pounds of gunpowder, and describes the symp 
toms which were developed in the injured persons. Probably, Colonel 
Ford says, the mischief was done by the carbonic oxide —of which 
468 pounds were generated by the explosion, an amount which, at the 
ordinary temperature and pressure, would occupy a space of 6333 cubic 
feet. This would be sufficient to vitiate one hundred times as many 
cubic feet of air, but in the presence of carbonic anhydride — of which 
3575 pounds were generated —it would render 1,266,600 cubic feet 
A very small proportion of that gas in the pres- 


fatal to human life 
Symptoms, however, 


ence of carbonic anhydride renders the air fatal 
agree with those attributed to poisoning by carbonic anhydride, and 
the blood of one of the deceased was so liquid after death that it flowed 
through the coffin It is to be regretted, Colonel Ford says, that no 
opportunity of examining the blood of any of the deceased was 
afforded, as this would have furnished clear evidence as to which of 
the poisonous gases which flowed out from the interspaces of the quarry 
and gradually vitiated the air actually caused the deaths. Colonel 


Ford expressly relieves any one from blame for the fatal result. — Er- 
change 
A Perstan Party-wacLt Quarrev. — Mr. 8. G. W. Benjamin, late 


United States Minister to Persia, tells the following tale of a party-wall 
squabble which seems to indicate that petty human natures are the 
same the world over 

The missionaries had built a chapel in their own grounds, but adjoin- 
ing the estate of the Emir Sultaneh, a powerful courtier, who had been 
endeavoring to persuade them to sell the mission premises to him. As 
no price could be agreed upon they declined to sell, and he then entered 
on a series of annoyances intended to force them to sell at any price. 
Twice he raised a mob of his own servants, aided by some of the ca- 








naille, who, by violence, drove the men working on the chapel from the 
premises. By employing great urgency at the Foreign Office I suc- 
ceeded in preventing a recurrence of such outrages. By the expressed 
wish of the Shah a conference was then held at the Foreign Office to 
agree upon a modus vivendi. 

The plan I suggested proved entirely acceptable to the Shah and the 
Minister of Foreign Affairs, and the Emir Sultaneh was instructed to 
accept it. While apparently doing so he yet raised difficulties, doubt- 
less in part because a powerful faction, opposed to the missionaries, 
was behind . m, and eventually he resorted again to his tactics of 
annoyance. ae of these was the erection of a screen-wall on a party- 
wall between the two premises. In this addition he caused two win- 
dows to be opened, overlooking the grounds of our citizens. This was 
such a direct violation of the Persian law that, although not contrary 
to American customs, it could, under no circumstances, be accepted 
except as a gross insult, intended as an act of persecution. To allow it 
to pass unnoticed would be to invite further attacks on our rights. 
With some difficulty I succeeded in having the windows walled up. A 
few months later, during my temporary absence in the suburbs, the 
Emir Sultaneh hastily threw up a pavilion on a corner of the party- 
wall, and opened five new windows directly overlooking the girls’ school 
of the American mission. The matter had now reached a crisis; the 
Minister of Foreign Affairs was either in league with or afraid of the 
power of the Emir Sultaneh, who seemed determined to invade the 
right to the quiet enjoyment of property awarded by the treaty. In 
this emergency I succeeded by finesse in obtaining a legal decision from 
Hadgi Mollah Alee, the head of the Mussulmans of Persia, and also 
Chief Justice and expounder of the law, which officially and emphati- 
cally announced the law on the subject, in language so strong that the 
aggrieved party was even given authority to shoot any one opening win- 
dows overlooking a neighbor’s grounds without permission. Armed with 
this document, which represented the highest authority in the realm, I 
succeeded at last in bringing the Government to terms, and the offend 
ing windows were finally closed with masonry. The effect was at once 
seen in the quick redress given us soon after in an affair of far more 
importance at Selmas. 




















THE halt in the upward tendency in prices has strengthened the confi- 
dence of builders and projectors of all kinds. It is evident enough that 
there will be no general advance in material and merchandise. Conserva- 
tive feeiings prevail and enterprise is anxious that nothing shall occur to 
arrest the swelling volume of business. Prices may advance in particular 
lines, and may, and probably will decline in other lines, but the general 
level will be maintained throughout the year. These statements are not 
based on surface indications but upon facts and tendencies which are 
familiar to the careful students of current trade and industrial progress. 

There is good reason for the wide-spread confidence in expanding trade. 
The reports from architects and real-estate interests in cities from Boston 
to Chicago and Kansas City exhibit a general improvement in rea] estate, 
in the granting of permits, in the number of inquiries and wants, and ip 
the projection of large railroad, house, and shop building-operations. In- 
creased building activity will take place in all the larger cities and in the 
manufacturing towns of the New England and Middle States. In New 
York 560 buildings were projected in January and February, involving 
nearly $9,0000,000. In Philadelphia, Pittsburgh, Chicago, Cincinnati, and 
in some large cities west of the Mississippi River banking and individual 
capital is being diverted from mere loaning purposes into actual constrac- 
tive work. Iron and steel making are absorbing their full share, and so are 
a multitude of smaller industries which are evincing wonderful expanding 
capabilities. Taking a comprehensive view, it can be with safety asserted 
that the volume of capital that can be found in a score or two of leading 
industries will be double that of 1885. This wonderful growth is particu- 
larly observable all through New York, Pennsylvania, Ohio and Alabama, 
and in other States though less pronounced. Factories and shops of all 
kinds, foundries for casting everything from heavy mill castings down to 
stoves. Engine-works are making engines from 5 to 500 horse-power, and 
a number of industrial establishments, big and little, are springing up or ex- 
panding existing proportions at a rate which is surprising even to the 
American public familiar with rapid development. Within a week over 100,- 
000 tons of railway material have been sent to points of delivery, and new 
orders aggregating 30,000 tons of rails, 60 locomotives and 3,000 and over 
freight-cars have been placed. The Eastern rail-mills control the bulk of 
the rail trade, but the Western car-works are better able to control the 
car-making industry. The lumber trade will have an excellent season. 
Demand will be heavy at all points. Navigation will probably open early. 


Heavy deliveries are being made especially to far Western points. In the 
East large shipments will be delayed, as usual, until the lakes open. West- 


ern receipts this year have been much larger than last in view of the 
heavier demand. 

The commercial! features are, in the main, favorable to the consumer. 
Stocks are large in all leading staple products. Money is abundant and is 
seeking opportunities in the West and South. Railroad-building has 
doubled last year’s figures while traftic and earnings show encouraging ex- 
pansion. The impulse given last autumn is still active, and mercantile 
and manufacturing and railroad interests are all crowding ahead, each 
anxious to lead in the work of preparation for greater activity. Building- 
material, iron, steel, cotton, wool, petroleum, motive-power, all will remain 
at about former cost, while demand will keep every wheel busy and main- 
tain confidence by an accumulation of orders beyond prompt execution. 
Details by the hundred could be enumerated to lead to these conclusions. 
The manufacturing world was never busier than at present. The railroad- 
builders have over 25,000 miles of road projected. The ore-miners will be 
able to increase output 50 per cent after this year’s expansion of capacity 
is brought about. The coal-producers will be able, after this year, to ar- 
range an output of 3,000,000 tons of coal per week, and the rail-makers to 
turn out rails enough to lay 80 miles of road per day. This enormous ex- 
pansion points necessarily to a decline in prices which, when it comes, will 
cause no disaster, as the cost of living will, through causes now at work, 
decline in like proportion. The new traffic regulations hav8 been antici- 
pated and will assist in the progress of the work of equalizing the products 
of labor between al! who contribute to its production, 














